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EXECUTIVE SUMMARY

During 2002, field studies of the endangered Hawaiian monk seal (Monachus
schauinslandi) were conducted at all of its main reproductive sites in the Northwestern
Hawaiian Islands. These studies provide information necessary to identify and mitigate
factors impeding the species recovery by evaluating (1) the status and trends of monk seal
subpopulations; (2) natural history traits such as survival, reproduction, growth, behavior,
and feeding habits; and (3) the success of various activities designed to facilitate population
growth.

Results of these studies are best described on a site-by-site basis, and the information
presented in this document is organized accordingly. Site-specific data pooled for all sites,
however, provide useful indices of the status and trends of the species as a whole, including
the total number of pups at all main reproductive sites, the total of the site-specific mean
beach counts, and the size composition of the seals observed during the counts (Fig. 1).

Since 1983, the number of pups born at the main reproductive sites has been highly
variable. In 2002, 195 pups were counted at these sites, 71 of which were born at French
Frigate Shoals (FFS). Mean beach counts, excluding pups, from the main reproductive sites
totaled 339 seals. Beach counts remained essentially unchanged from 1993-2000 but were
lower in 2001-2002 (Fig. 1b).

From the mid-1980s to the mid-1990s, adults and pups have comprised a growing
portion of the animals counted while juveniles and subadults declined (Fig. 1c), and in 2002,
the composition of the counts again was dominated by adults and pups. This composition
bodes poorly for reproduction in the near future if older adult females are not replaced by
young females reaching reproductive age. High mortality of immature seals appears to have
led to the shift in composition, particularly at FFS.

During 2002, activities conducted by the Marine Mammal Research Program (Pacific
Islands Fisheries Science Center, National Marine Fisheries Service) and cooperating
scientists to enhance recovery of the species included (1) disentangling of seals and
removing debris capable of entangling seals; (2) monitoring beaches on Midway Atoll for
disturbance and mitigating human impacts through education; (3) translocating 24 weaned
pups between islets within FFS to decrease their risk of shark predation; (4) removing two
Galapagos sharks after they exhibited predatory behavior toward monk seal pups at FFS; (5)
treating four pups with abcesses/cellulites after sustaining punctures and scratches because
of adult male aggression at FFS; (6) transfering of five weaned pups and a yearling found
stranded behind a deteriorating sea wall or other barrier to a beach and released at FFS; (7)
rescuing six young pups and reuniting them with their mothers (four were neonates unable to
haul out of the surf due to the drag of their attached placentas, and two (a neonate and a 2-
day-old pup) were caught in high surf); and (8) performing five human-assisted mother-pup
exchanges, and reunited four abandoned pups with females that had lost their pups.
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This document describes these and other field studies conducted during 2002 and
provides complete, standardized, and timely summaries of the research activities and
findings at each study site. The availability of such information is essential for ongoing
efforts to stop the decline of this species and enhance its recovery.
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Fig. 1. Demographic trends of the Hawaiian monk seal, based on the main reproductive
sites. A) Number of pups born (minimum). B) Total of mean beach counts, excluding pups,
with 1 standard deviation. C) Percentage of counts composed of adults, subadults, juveniles,
and pups.



Vi



Vil

CONTENTS

Page
CHAPTER 1. GENERAL INTRODUCTION ...... ... . ... 1
MATERIALS AND METHODS . ... e 4
Censusesand Patrols . . ....... ... . 4
Reproduction . . ... 5
Factors Affecting Survival ........ ... ... ... .. . ... . . 5
Individual Identification .......... ... .. .. .. . . . 6
Measurements of Seals . .......... ... . 7
Collection of Samples ........... ... 8

CHAPTER 2. THE HAWAIIAN MONK SEAL ON
FRENCH FRIGATE SHOALS, 2002 . ... ... e 9
RESEARCH . ... e 11
Censusesand Patrols . .. ... ... .. . i 11
Individual Identification .......... ... .. .. .. .. . 12
Collectionof Samples .. ... 12
Special Studies . ....... ... 12
Galapagos Shark Observations and Culling at Trig Islet ........ 12
Tagging of Galapagos Sharks ............ ... ... .. ... ... 13
Translocation of Weaned Pups .. .......................... 13
Juvenile Seal Foraging Habitat Study .. ..................... 14
Foraging Ecology and Habitat Studies ...................... 14
East Island Adult Male Aggression Observations ............. 15
RESULTS .. 15
Subpopulation Abundance and Composition ....................... 15
Reproduction . . ... ..o i 15
Interatoll Movement . ......... ... ... 16
Factors Affecting Survival ........ ... .. ... .. ... . ... ... . ... 16
ACKNOWLEDGMENTS . .. e 17
TABLES ..o 19

CHAPTER 3. THE HAWAIIAN MONK SEAL ON
LAYSANISLAND, 2002 . . ..ottt e e e e e e e e e e e 29
RESEARCH . ... 31
Censusesand Patrols . .. ...... ... . . . i 31
Individual Identification .......... ... .. .. .. .. . 31
Collectionof Samples .. ... 32
Special Studies . .......... 32
Foraging Ecology ......... .. ... . ... 32
RESULTS .. 32
Subpopulation Abundance and Composition ...................... 32
Reproduction . . ... ... 32

Interatoll MoOVEmMENL . . . . ... 33



viii

(CONTENTS, continued)

Page

Factors Affecting Survival . ......... ... .. ... ... ... .. 33

ACKNOWLEDGMENTS . .. e 33

TABLES . .o 35
CHAPTER 4. THE HAWAIIAN MONK SEAL ON

LISIANSKI ISLAND, 2002 . . ... e e e e e 45

RESEARCH . . ... o 47

Censusesand Patrols ......... ... ... ... .. .. . . i 47

Individual Identification ... ......... .. ... ... . .. 47

Collection of Samples . ......... ... . . i 48

RESULTS . 48

Subpopulation Abundance and Composition . ...................... 48

Reproduction . ......... ... i 48

Interatoll Movement . .. .......... . i 48

Factors Affecting Survival .......... ... ... . ... ... . . 49

ACKNOWLEDGMENTS . ..o e 49

TABLES . . oo 51
CHAPTER 5. THE HAWAIIAN MONK SEAL ON

PEARL AND HERMES REEF, 2002 . ... ... . . e 61

RESEARCH . . ... o e 63

Censusesand Patrols ......... ... ... ... .. .. . . i 63

Individual Identification . .. ....... ... ... ... ... . 63

Collection of Samples . ......... ... .. 63

Special Studies . ... 64

Emergent Reef Surveys .......... .. ... .. ... ... ... ... 64

RESULTS . 64

Subpopulation Abundance and Composition . ...................... 64

Reproduction . ......... ... i 64

Interatoll Movement . .. ... 64

Factors Affecting Survival .......... ... ... . ... ... . . 65

ACKNOWLEDGMENTS . .. e 65

TABLES . .o 67
CHAPTER 6. THE HAWAIIAN MONK SEAL ON

MIDWAY ATOLL, 2002 .. .ottt e e e e e e e e e 77

RESEARCH . . ... e 79

Censusesand Patrols ......... .. ... .. ... .. . . . . i 79

Individual Identification . .. ....... ... ... ... ... . 79

Collection of Samples . ......... ... 80

Special Studies . ... 80



X

(CONTENTS, continued)

Page

Emergent Reef Surveys .. ...... ... ... ... L 80

Noteworthy Events . ......... ... ... .. .. . . ... 80

Beach Monitoring and Public Education .................... 80

Pupping and Perinatal Death After Shark Attack ............. 80

RESULTS .. 80

Subpopulation Abundance and Composition ....................... 80

Reproduction . . ... ..o 81

Interatoll Movement . ....... ... ... 81

Factors Affecting Survival ........ ... .. ... .. ... . ... ... . ... 81

ACKNOWLEDGMENTS . .. e 81

TABLES ..o 83
CHAPTER 7. THE HAWAIIAN MONK SEAL ON

KURE ATOLL, 2002 . . ..ottt e e e e e e e e e e e e e 91

RESEARCH . ... 93

Censusesand Patrols . .. ...... ... .. .. i 93

Individual Identification .......... ... .. ... .. .. . . . 93

Collectionof Samples .. ... 94

Special Studies . .......... 94

Foraging Ecology ......... ... ... 94

RESULTS .. 94

Subpopulation Abundance and Composition ....................... 94

Reproduction . . ... ..o i 94

Interatoll Movement . ......... ... 95

Factors Affecting Survival ........ ... .. ... .. ... . ... ... .. ... 95

ACKNOWLEDGMENTS . .. e 95

TABLES ..o 97
CHAPTER 8. THE HAWAIIAN MONK SEAL ON

NIHOA AND NECKER ISLAND, 2002 .. ... .. e 107

RESEARCH . ... 109

Censusesand Patrols . .. ...... ... .. . i 109

Individual Identification .......... ... .. ... .. .. . . . . . 109

Collectionof Samples .. ... 109

RESULTS .. 110

Subpopulation Abundance and Composition ....................... 110

Reproduction . . ... ..o 110

Interatoll Movement . ......... ... ...t 110

Factors Affecting Survival ........ ... ... ... .. ... ... .. ... . ... 110

ACKNOWLEDGMENTS ... . 110



X

(CONTENTS, continued)

Page
REFERENCES .. e 111
APPENDIXES . . 115

Appendix A.--Reports summarizing annual field research on the Hawaiian
monk seal by the National Marine Fisheries Service and collaborating

SCIEMEISTS « v vt et e et e e e e A-1
Appendix B.--Hawaiian monk seal census form and 2002 census form

dITECLIONS. . . . . oo B-1



CHAPTER 1. GENERAL INTRODUCTION
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MAP OF HAWAIIAN ISLANDS



The endangered Hawaiian monk seal (Monachus schauinslandi) hauls out and breeds
in the Northwestern Hawaiian Islands (NWHI, Fig. 1.1). The National Marine Fisheries
Service (NMFS) is the lead agency responsible for the recovery of the Hawaiian monk seal.
Each year the NMFS Pacific Islands Fisheries Science Center, Marine Mammal Research
Program conducts studies at the main breeding sites to provide information necessary to
evaluate (1) the status and trends of the monk seal subpopulations; (2) natural history traits
such as survival, reproduction, growth, behavior, and feeding habits; and (3) the success of
various activities designed to facilitate population growth.

The Marine Mammal Research Program began research on Hawaiian monk seals at
most major reproductive sites in the NWHI during 1980 (Lisianski Island), 1981 (Laysan
Island and Kure Atoll), 1982 (French Frigate Shoals (FFS) and Pearl and Hermes Reef), and
1983 (Midway Atoll). Nearly every year thereafter, field camps were established for periods
of several days to 9 months to monitor and enhance the recovery of this species. Limited
population monitoring has also been conducted at Nihoa and Necker Islands, where
subpopulations appear to be limited to a small number of animals by availability of haulout
area. Reports summarizing past NMFS research are listed in Appendix A.

During 2002, Hawaiian monk seal research activities included (1) conducting beach
counts (censuses); (2) tagging weaned pups and other seals for permanent identification and
retagging animals to maintain identification; (3) identifying other seals by previously applied
tags and by natural or applied markings; (4) monitoring reproduction, survival, injuries,
entanglements, interatoll movements, disappearances, and deaths; (5) performing necropsies;
(6) collecting scat and spew samples for food habits analysis; (7) collecting skin punches and
shed molt samples for a DNA tissue bank; (8) collecting samples of placentas found with or
from aborted fetuses or with deceased perinatal pups for histological and bacteriological
examination; (9) instrumenting juvenile seals at FFS with CRITTERCAM, dive recorders, and
radio transmitters as part of a juvenile foraging habitat study; (10) monitoring seals
instrumented with satellite-linked dive recorders in 2001 and recovering instruments; (11)
conducting shark predation studies, deterrence, and culling, and translocating weaned pups
within FFS to mitigate shark predation; (12) disentangling seals; and (13) removing debris
capable of entangling seals from beaches. Location-specific objectives and summaries of
data collected during the 2002 field season are described in the following chapters. Much of
the information presented in this memorandum is incorporated into larger data sets for
additional analysis and publication elsewhere. Research was conducted under the authority
of the following permits: Special Use Permits HWN-12521-0211, HWN-12521-0219, and
SEPO-100102, and Marine Mammal Permit 848-1335.
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MATERIALS AND METHODS
Censuses and Patrols

The primary means of data collection were censuses and patrols. Censuses consisted
of timed standardized beach counts during which an entire island or atoll was surveyed for
seals on foot. Although data were collected on all seals, those that were in the water,
captive, or dead were excluded from the beach count totals. Identified individuals were
counted only once if they were resighted during the survey. The resulting counts did not
reflect total population size but provided an index of population size for comparison among
years and locations. Data collected on each seal observed during censuses included size
class (ranging from pup, juvenile, subadult, and adult size as described in Stone, 1984 and
Appendix B), sex, location on the island, beach position (indicating whether the seal was in
the water or on land), body condition (a subjective estimate; e.g., fat, medium, or thin),
identification information (permanent or temporary identification numbers and tag numbers),
molting status (an estimate of the percentage completed), and disturbance index (the extent
that the observer disturbed the seal). Further data were collected if any of the following
events occurred: (1) factors affecting survival (e.g., entanglements, mobbings, or shark
injuries), (2) animal handling, (3) photography, and (4) documentation of tag condition (e.g.,
good or broken). In addition, behavioral data (seal associations and interactions) were
collected on Laysan and Lisianski Islands. A sample census form and guidelines for its
completion are included in Appendix B. Censuses were conducted once at Nihoa Island,
twice at Necker Island, and every 4 to 8 days at all other locations, starting at 1300 Hawaii
Standard Time when possible, using census methods and criteria outlined in Johanos et al.
(1987). Atoll-wide counts for locations with more than a single island (French Frigate
Shoals, Pearl and Hermes Reef, Midway Atoll, and Kure Atoll) were completed within a 2-
day period. The perimeter of each study area was divided into sectors to facilitate the
analysis of data and detection of demographic trends in different geographic areas. Census
methods specific to each location are detailed in the following chapters.

Patrols consisted of untimed surveys of an entire island perimeter on foot.
Information collected during patrols was similar to that collected during censuses. Because
patrols were not timed, observers concentrated on documenting adult and subadult behavior,
identifying and marking individuals, and collecting scat and spew samples. Island-specific
standardized patrols were conducted at some locations and are described in the following
chapters.

During all observation periods (i.e., censuses, patrols, and incidental sightings),
observers attempted to minimize seal disturbance by walking above the beach crest and
using vegetation as a visual barrier. On census days, activities that threatened to disturb the
animals and bias the count were not conducted until after the count was completed.
Additionally, the following were recorded whenever observed: (1) births, pup exchanges,
and weanings; (2) mating activities, adult male aggression, and post-agression aggregations
(defined below); (3) entanglements in marine debris; (4) injuries; and (5) deaths.
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Reproduction

Parturient females were identified when possible, and birth and weaning information
was recorded. Because parturient females will nurse pups other than their own (Boness,
1990; Boness et al., 1998), efforts were made to identify pups and document changes in
nursing relationships from birth to weaning. A pup exchange occurred when the pups of two
lactating females were switched or one nursing female suckled multiple pups. Typically,
such exchanges occur during an aggressive interaction between the two females. On other
occasions, when a mother and pup become separated, one or both seals then actively seek
and obtain another nursing relationship (Boness, 1990).

The average nursing period was calculated for some or all pups at each location.
The average lactation period of parturient females was also calculated for seals at FFS
because higher population density and frequent pup exchanges (Boness, 1990; Boness et al.,
1998) made it difficult to track individual pups and determine their nursing period. Nursing
or lactation periods were defined as the number of days from birth until the end of the last
nursing relationship. Temporary breaks (e.g., if a mother and pup became separated and one
or both seals subsequently obtained another nursing relationship) were not subtracted from
the total. When the exact birth or weaning date was not known but occurred within 4 days
or less, then the midpoint of that range was used as the start or end date for calculation of
average nursing or lactation period. Nursing or lactation data were not used if the birth or
weaning range exceeded 4 days, or if the pup died or disappeared before weaning. Prior to
2002, nursing or lactation periods of less than 20 days were also excluded from calculations.

Factors Affecting Survival

The origins of a wide range of injuries were distinguished based upon characteristic
wound patterns described in Hiruki et al. (1993). Injuries were documented if they were
related to attacks by large sharks, mounting attempts by male Hawaiian monk seals, or
entanglement in marine debris or if they were considered severe enough to possibly affect
survival. Injuries were considered severe and were summarized if they consisted of (1) three
or more abscesses, each <8 cm in diameter or one abscess with a diameter >8 cm; (2) an
amputation of a minimum of half a flipper (either foreflipper or hindflipper); (3) the total
combined exposed area of all punctures or gaping wounds was >8 cm diameter circle area
(approximately 50cm?); or (4) densely spaced (overlapping) scratches, abrasions, or
lacerations covering an area equivalent to half the dorsum, or evidence of extensive
underlying tissue damage (e.g., an uneven or darkened surface of the injured area, leaching
fluids), or if they impaired seal movement. Major healed injuries that had been incurred
since the previous season were documented but not included in summaries.

A seal was listed as dead if its death or carcass was observed. Deaths summarized
here include carcasses found at the beginning of the field season if the seal had clearly died
during the calendar year. A seal was listed as probably dead if it sustained severe injuries or
was emaciated (with skeletal structure clearly evident) and subsequently disappeared. In
addition, one of the following conditions must have been satisfied to place a seal in the
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"probably dead" category: (1) the seal was lethargic, had difficulty moving, or floated
listlessly in the water, and disappeared more than a week before the end of data collection
for the field season; or (2) the seal was in deteriorating condition (loss of weight,
enlargement of abscesses, sloughing of skin) and disappeared a minimum of 10 surveys or 1
month before the end of data collection for the field season (whichever was longer). Nursing
pups were listed as probably dead if they disappeared within 3 weeks of birth.

Multiple male aggression (or “mobbing”) and other mating-related male aggression
were observed and recorded. By definition, multiple male aggression occurred when more
than one male attempted to mate with a single seal, usually an adult female or immature seal
of either sex, causing injury or death of that seal (e.g., Alcorn, 1984). Single male
aggression was defined as any incident when one adult or subadult male repeatedly bit the
dorsum, attempted to mount, and tried to prevent the escape of another seal. These incidents
were summarized in this report if they simultaneously involved more than one male
aggressor or resulted in a minimum of one puncture or gaping wound (missing skin or
extending into the blubber layer) or > 15 scratches to the dorsum or flanks. Post-aggression
aggregations were also summarized: these were groups of males congregated on the beach,
attending a seal with new mounting injuries as described above.

Individual Identification

During censuses and patrols, individual seals were identified with tags, applied
bleach marks, scars, or natural markings. After weaning, pups were tagged on each hind
flipper with a colored plastic Temple Tag,”' uniquely coded to indicate island or atoll
subpopulation, year of birth, and individual identification number (Gilmartin et al., 1986).
In addition, two passive integrated transponder (PIT) tags were implanted subcutaneously in
the posterior dorsum of most weaned pups (see Lombard et al., 1994, for detailed tagging
procedures).

Colored plastic Temple Tags have been applied to nearly all weaned pups since 1981
at Kure Atoll, since 1982 at Lisianski Island, since 1983 at Laysan Island and Pearl and
Hermes Reef, since 1984 at French Frigate Shoals, and since 1995 at Midway Atoll. Pups at
Midway Atoll, Necker and Nihoa Islands, and the main Hawaiian Islands have been tagged
opportunistically since 1983. Since 1991, PIT tags have also been implanted subcutaneously
in the ankle (1991) or the posterior dorsum (all subsequent years) of most weaned pups.

During 2002, untagged immature and adult seals were opportunistically tagged with
Temple Tags uniquely coded to indicate that their ages and birth locations were unknown.
These seals also received PIT tags. Seals with lost or broken tags were retagged to maintain
their identities.

'Reference to trade names does not imply endorsement by the National Marine Fisheries
Service, NOAA.
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Seals were bleach-marked for individual identification (Stone, 1984), using the
solution described in Johanos et al. (1987). Molting seals were re-marked with bleach to
maintain their identities until the next molt. Some nursing pups were also bleach-marked
prior to the postnatal molt to facilitate identification during the nursing period.

Tags, scars, other natural markings, and any applied bleach marks were sketched by
hand on a scar card for each seal, and this card was revised throughout the field season to
maintain a current description of the identifying marks of each seal. Digital photographs of
scars and natural markings were added to individual identification files.

Subpopulation size and composition were estimated at locations where observers
rarely encountered unidentified seals during the latter part of the field season. These
statistics included all individuals observed alive at the location during the interval from
March through August and all known parturient females and pups born anytime during the
year.

The movement of seals between island or atoll subpopulations within and between
years complicates the estimation of subpopulation size and composition. This is particularly
true at Midway Atoll, where a number of the observed seals were tagged at other locations
(primarily Kure Atoll and Pearl and Hermes Reef). Therefore, standardized rules for
assigning each seal identified to just one subpopulation are applied as follows. If a seal was
observed at more than one location during March-August, it was included exclusively in the
subpopulation where it was sighted nearest to May 15, unless it pupped or molted at another
location. A parturient female was always exclusively included in the subpopulation where
she pupped, and a nonparturient seal was exclusively included in the subpopulation where it
molted. Pups were always exclusively included in the subpopulation where they were born.

Measurements of Seals

Pups were measured to provide information on body condition. Measurements were
taken as soon after weaning as possible, and measurements taken within 2 weeks after
weaning were included in the summaries. Measurements included straight dorsal length
(Winchell, 1990) and axillary girth (American Society of Mammalogists, 1967). Older
animals captured for foraging ecology, health, or disease studies were also measured.

Collection of Samples

Samples were collected for a DNA tissue bank, pathology analysis, investigation of
food habits, and documentation of marine debris. Tissue punches for DNA were collected
during tagging efforts for all newly tagged or retagged seals and during necropsies on seals
that had died recently. Samples of placentas found with or from aborted fetuses or deceased
perinatal pups were also collected.

For each dead seal recovered, an external examination was made, photographs were
taken, and external measurements and observations were recorded. For a recent death, an
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internal examination was made, and samples of tissue, organs, parasites, and stomach
contents were collected. Detailed descriptions of necropsy procedures and sample collection
methods are in Winchell (1990).

Scat and spew samples were collected opportunistically for analysis of food habits
(Goodman-Lowe, 1998). These samples were collected from seals of known size and sex
class, when possible.

Nets, lines, ropes, and other debris capable of entangling seals and turtles were
removed from beaches. From 1982 to 1998, potentially entangling marine debris was
incinerated on site at all locations, and debris incineration continued at Kure Atoll through
2001. More recently, marine debris was removed by ship.



CHAPTER 2. THE HAWAITAN MONK SEAL ON
FRENCH FRIGATE SHOALS, 2002

Suzanne M. Canja, Brenda L. Becker, Shawn C. Farry and Jennifer L. Palmer
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MAP OF FRENCH FRIGATE SHOALS
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The largest subpopulation of Hawaiian monk seals is located at French Frigate
Shoals (FFS, lat. 23°45'N, long. 166°10'W), ca. 830 km northwest of Oahu in the
Northwestern Hawaiian Islands. This atoll is part of the Hawaiian Islands National Wildlife
Refuge (Fig. 1.1), and consists of nine permanent islets (Disappearing, East, Gin, Little Gin,
La Perouse Pinnacles, Round, Shark, Tern, and Trig), three semipermanent islets (Bare,
Mullet, and Whaleskate), and several transient sand spits (Fig. 2.1).

RESEARCH

The National Marine Fisheries Service (NMFS) began research on Hawaiian monk
seals at FFS in 1982. In 2002, research was conducted by NMFS from April 20 to
September 16 and from November 30 to December 19. Incidental observations were
recorded by U.S. Fish and Wildlife Service (USFWS) personnel during the rest of the year.
The perimeters of the five larger islets (East, Gin, Little Gin, Tern, and Trig) were divided
into sectors using artificial or natural landmarks. Research activities specific to this
subpopulation in 2002 included (1) monitoring and removal of Galapagos sharks preying on
monk seal pups at Trig Islet, (2) translocating newly weaned pups to reduce their risk of
shark attack, (3) retagging or newly tagging seals, (4) investigating juvenile foraging ecology
using seal-mounted video cameras (CRITTERCAMS) and time-depth recorders (TDRs), (5)
assessing seal foraging using archival movement recorders imbedded in simulated benthic
“rocks”, (6) tagging Galapagos sharks to determine movement patterns within the atoll, (7)
videographic surveying of benthic habitat, (8) collecting reef vertebrates and invertebrates
for a Hawaiian monk seal prey fatty acid analysis, and (9) observing adult male aggression
at East Island.

Censuses and Patrols

Atoll-wide censuses (n = 10) were conducted every 7 d, on average, from June 2 to
August 15. Each atoll census required 2 days to complete, and data collection began
between 0942 and 1733 and ended between 1010 and 1823 Hawaii Standard Time.
Whaleskate, Bare, Disappearing, Round, and Mullet Islets were surveyed either by boat or
on foot, while the remaining islets (East, Gin, Little Gin, Shark, Tern, and Trig) were
censused on foot by 1-4 people. La Perouse Pinnacles was not routinely surveyed as there
are no seal haulout sites available.

Individual islet censuses and patrols were scheduled to ensure that the entire atoll
was monitored at least once each week during May 12—August 23. Surveys were more
frequent at islets where most pups were born and at nearby sites. Thus, Trig was monitored
every 1 - 3 days; Bare, East, Gin, Little Gin, Mullet, Round, and Tern every 3 or 4 days; and
Disappearing, Shark, and Whaleskate Islets were surveyed approximately every 5 or 7 days.
Whaleskate, Bare, and Mullet Islets were rarely above water during the sampling season.
Round Island was awash on one survey during an extreme high tide and Disappearing was
awash at the end of the season. From August 23 to September 16, a combination of patrols
and full-island incidental surveys was conducted solely at Gin, East, Round, and Trig Islets
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every 3 or 4 days to monitor mother/pup pairs and to document factors that may affect
survival. During November 30-December 19 full-island incidental surveys were conducted
at Gin, Little Gin, East, Trig, and Tern Islets to document factors affecting survival to
monitor condition and survival of weaned pups, and to locate seals for tagging or retagging.

Individual Identification

A total of 327 individuals (256 excluding pups) were identified by existing or applied
tags, bleach marks, scars, or natural markings. Bleach marks were 